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SECOND ANNUAL 
SHEEP FIELD DAY 
MARCH 17, 1960 
Animal Husbandry Department 
Agricultural Experiment Station 
South Dakota State Collea.e 
-
Collece Station, Brookings, South Dakota 
EWE F LC.CK PRODUCTICN RECCRDS 
The Sheep Improvement Program is primarily a breeding project developed for 
the purpose of improving the sheep in the state through more efficient methods 
of selecting breeding animalso Selection on the basis of appearance can be quite 
misleading, especially for the inexperienced producer, as size of lambs in the 
fall can be a result of age difference and ewe condition is often inversely pro­
portional to the amount of milk produced. 'llle modern concept of selection ef­
ficiency is the use of a selection index which incorporates those characteristics 
making the greatest contribution to total flock income. 
The selection indexp based primarily upon the heritability and economic value 
of the characteristics considered, serves this purpose of providing a simple 
numerical figure whereby individuals can be compared for overall merit. 
Since the major portion of the flocks income is derived from the sale of 
wool and lambs, the characteristics which influence total income the mott under 
South Dakota conditions are fleece weight, milk production, twinning, and ability 
to gain. Measurement of production of these characteristics are obtained by weigh­
ing the fleece at shearing time, weighing the lamb(s) at 4 months of age as an 
indication of milking ability and the simple record of single or twin as a measure 
of p1olificy. 
Indexes used at the present time are: 
Lamb index - 3 X side staple length measured in centimeters + weight of 
the lamb adjusted to 120 days of age. 7 additional points 
are added if the lamb was born as a twin and raised as a 
single and 14 points if born a twin and raised as a twin. 
Ewe index - 2.8 X lbs. of fleece + the weight of her lamb adjusted to 
120 days of age. (If she raises twins the average corrected 
weight is used and 21 points are added.) 6 additional 
points are added for ewes having twins and raising a single. 
The flock owner must keep a few simple records in order to get the pro­
duction information. All sheep must be identified with an ear tag or tattoo 
and the ear tag number, birthddate and sex of �_§.c}?- ewe cs lamb( s) recorded on the 
ewe record card. Then at sheari!IB._.!� , with the use of a small scale, weigh the 
fleece. Weigh·· all lambs at four months of age and at this time also obtain 
staple length measurement. 
Participation is open to any sheep production in the stateo 
2. 
METiiOD OF PROCEDURE 
f l,ock etlrollment may be made through your county agricultur al agent 
br by d�rect contact with the Extecaion Service and Department qf 
Ani�al Husbandry, South Dakota State College, 
A record card for each ewe is sent to the cooperator al�ng with 
instructions of the records he is to keep. These include: 
a. �r tag number, bJr!h� and sex �f each ewes' larnb(s) 
to be recorded on the ewes' record card. 
b. The weight of her fleece, 
3. A simple lambing date form is mailed to the cooperators after the 
lambing season which provides the informatit'n tt1 set up the schedule 
for taking the 4 month weights, 
4. Weaning weights: Lamb production can be measured by obtaining weaning 
weights of the lambs, The time to take these weights may vary but should 
cover approximately the same length of time each year. Usua.lly these 
weights are taken at 120 days of age, It is not necessary to weigh each 
lamb at exactly 120 days of age due to the fact that adjustment f �ct�rs 
can be utilized to correct to the 120 days. 
5, Flock owners will be assisted if they wish in setting up a production 
testing program for their flock by the Extension Specialist in Animal 
Husbandry and County Extension Workers. It will be the responsibility 
of the flock owner, however, to secure and record the needed information. 
Direct supervision of weighing will be provided when requested. Flock 
owners may send their collected information for each ewe to the Extension 
Specialist or Department of Animal Husbandry where the production index 
for each ewe will be calculated. When requested, advice will always be 
available on breeding, management, and selection problems connected with 
sheep enterprise. 
6. The record cards are returned to the cooperator together with a list 
of the high indexing ewe lambs which are suggested as replacements for 
a list of the low indexing ewes. 
In addition to supplying the production indexes for cooperating members, 
the program will serve several other useful purposes. 
1. Provide information on South Dakota farm flocks which will be 
very helpful at extension meeting in pointing out the need for 
production records for flock improvement. This can be forcibly 
demonstrated by the wide differences of ewe production and income, 
both within and between flocks. 
2. Provided data for research and especially important are those 
which are needed for the construction of the· most efficient 
index. 
3. Will set a good foundation for the application of improved 
methods of selection and mating systems as they may be developed. 
Major emphasis is going to be placed on encouraging all sheep producers 
to make use of indexes in selecting their rams so that they can be more as­
sured of the rams transmitting ability. 
1. Flock analysis 
South Dakota Sheep Improvement Program 
1957 Flock hnalysis 
Name Address 
Singles Twins Ewe 
Ave, Ave. Ave, lb. 
I 
4 mo, 4 mo� lamb Ava. 
Ave, wool Ave. Ave. wool Ave. produced fleece ii.Ve. 
4 mo length lamb 4 mo� length lamb per ewe at wt.per ewe 




.85 5.3 98 77 4.9 101 High � 113.3 10.7 116 
flock 




57 J.4 70 50 3.1 73 I.ow·i; 66.1 6.8 83 
flocks 
e hope that the records you took on your sheep and the indexes based on these 
records were useful to you in selecting ewe lambs and culling your ewes. 
Another use of these records is to give you the opportunity to compare your flock 
averages with those of all cooperators in the program. The averages for your sheep 
are given in red on the yardsticks shown above. ( This would be done for the produ­
cer under an actual flock improvement program) 
After comparing your flock averages with the averages of all and with the high 
and low 1/4 of the flocks, we hope you will study your feeding, breeding, sanitation 
and general management to learn why your flock is where it is in comparison with 
the others. 
This program is designed to help you help yourself by f oc�sing attention on the 
differences between the sheep within your flock as well as between your flock ave­
rages and the averages of all. 
One hundred and twenty flocks were included in this analysis. 2299 single lambs, 
3218 twin lambs and 4100 ewes were indexed. 
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j. .:!i'we ilock lndex 
E ,J E F L 0 C K 
Grouped on BasiLl of Index 
HVe. 
Ewe Index No. No. Wt. of 
No. Born Raised Lambs at Fleece ·!vt . 
120 days 
13 121 2 2 77 11.4 
38 119 2 2 78 10.; 
29 117 2 2 74 :1 
25 115 2 2 69 ::..2 
37 113 2 2 75 9.2 
32 108 2 2 67 ::..o 
27 106 2 2 68 9 
nV=itAGE z � 72 .. 6 D.4 
21 104 2 2 56 12. 5 
34 100 1 1 83 
,, 
� 
20 100 2 2 70 ': 
30 99 2 2 65 �.6 
35 98 2 2 64 e 
11 98 3 2 62 8.2 
AVM.AGE � 1.9 66.7 e.1 
15 97 2 2 65 7.2 
8 96 2 2 5.4 10.2 
33 93 l 1 64 10.2 
10 92 2 2 63 6.2 
12 89 1 1 69 7.3 
14 88 2 1 61 7.4: 
16 86 2 1 59 7.4 
AViRAGE 1. 7 1-Jt 62.0 8.0 
6 85 1 1 67 6.4 
24 83 2 2 55 5.4 
28 81 1 1 �2 10.2 
23 78 2 1 58 7.2 
286 75 1 1 51 8.5 
1 60 1 1 34 9.2 
;..'JERAGE 1. 3 bl. 53.0 7.8 
DOES IT b:,.Y TO KNCW? 
Pounds of Value 
Lamb at Pounds of Lambs @ 22 
120 Days 1!ool Wool J 62 
Top 7 Indexing Ewes 1016 72.9 268.72 
Low 7 IndeJd_ ng Ewes 431 54.3 128.49 
Difference $ 140.23 
Ram Performance and Progeny Test 
This report presents the results of the second year's w ork with the ram testing 
project. Forty eight rams representing twelve sires f�om four breeds were started 
on test July 8. The rams were self-fed a ration of 65% alfalfa hay and 35% concen­
trate for a 224 day feeding period. Rate of gain and feed efficiency is based on 
this period. 
Rams were sheared on July 7 and again on February 11 giving a 219 day growing 
period. Staple length measurements were taken on February 9. All wool figures report 
ed are adjusted to a 365 day basis. 
Belly wool covering, face covering and breed type and confonnation scores were 
obtained by a committee of breeders and station personel. These characteristics were 
scored from 1 to 10, 10 being the most desirabl€. 
The feed requirement is adjusted to initial body weight. Feed requirement is re­
lated to size, the larger rams need more feed for main�enance and growth. 
The fleeces were sampled and scoured at the College Wool Laboratory to determine 
clean wool yield. Cross sections of wool samples from the shoulder, side and rump 
were made to determine fleece grade and. variation. Range of fiber diameter in micron'. 
is reported for each ram. Also average grade of fleece is given. The American blood 
grade for wool and corresponding range in microns is given below. 





Size in Microns 
23.5 - 26.4 
26.5 - 29.3 
29.4 - 32.6 
32.7 - 34.3 
The characteristics - rate of gain, grease and clean wool weight, staple length, 
fleece grade etc - are inherited. Therefore the continued selection of top oerfor­
ming rams as sires can improve the lamb and wool production of a flock. A major 
ooportunity exists for the sheep breeder - purebred or corrmer cial to use information 
from this test or reliable information collected by other means to select and use 
more productive rams. The top producing rams can be located only by sane type of 
accurately collected records of performance. Only a small number of rams are now 
being performance tested however the producer can study the records reported and 
purchase rams from those flocks and those sires that have performed well. 
Average Values for Hampshire and Columbia 
Daily Gain Grease Wool Clean Wool Staple Length 
Hampshire 
1958-59 .48 i2.o 7.0 3.5 
1959-60 .38 12.0 6.6 4.2 
Columbia 
1958-59 .49 21.8 11. 7 4.8 
1959-60 .45 21.� 11.4 5.8 
• "1119" � 
Ram Age in Init. Final Ave. Feed/ Grease Clean Staple Fiber Dia 
Test Flock Days Wt. Wt. Total Daily 100 lbs Fleece Flee ce Length Range in Fleece Face Belly Breed Type 
No. No. 2/17/60 7/8/59 2/17/60 Gain Gain Gain(l) Wt. Wt. In. Microns Grade Cover Cover g'.'COnform 
Hampshire 
Sires Sattre 330232 Qvner: L�le Schiefelbein1 Clear Lake 
1 ---:;40 112 176 64 6.286 10.5 6.4 4 .. 0 31-34 1 2.3 4.3 l.O 4 
2 749 103 172 69 0.308 11.2 6.6 4.0 34-40 L{ 9.0 4.6 4.6 
3 723 99 177 78 0.348 10.7 5.7 4.3 31-34 1 1.3 5.3 4.3 4 
Ave 105 175 70 0.314: (1687-} 10.8 6.2 4.1 4.2 4.7 3.3 
1740 
Sire: Colville 836 ONner: s.o.s.c. 
5 9-55 399 119 B9 70 0.312 11.0 5.5 4.0 32-36 L i 4 6.6 5.6 5.0 
6 59-16 406 130 194 64 0.286 13.8 8.3 5.6 32-37 Lt 7.3 7.3 5 . 6 
7 9-72 395 134 209 75 o.335 10�2 5.4 4.6 30-33 1 6.3 6.0 7.6 4 
8 9-200 401 116 174 58 0.259 9.8 4.6' 3.7 30-33 l 7.6 5.0 5.0 4 
Ave 125 191 67 0.298 (1765) 11.2 6.0 §.5 6.9 6.0 5.8 
1551 
Sire: Owner: M. G. Olsoh1 Brookinqs 
18 357 380 116 182 66 0.295 13.2 B.O 4.3 34-39 L .l. 5.6 6.0 4.6 
19 361 353 91 157 66 0.295 12.2 1.0 4.6 34-36 Lf 6.6 4.0 3.6 
�20 314 3 64 113 215 102 0.455 12.3 6.2 4.4 28-29 3/8 6.3 5.0 7.3 
I 21 326 3 88 108 213 105 0.469 14.7 7.5 5.3 29-31 318 6.3 4.6 7.6 
Ave 107 192 85 0.378 (1398) 13.l 7�2 4.6 6.2 4.9 5.8 
1425 
�ire: Swo2e 2398 ONner: Hugh R. Barnett, Brookings 
22 1373 384 92 187 95 0.424 11. 7 6.8 4.0 3 3-35 L .1.. 2.0 5.3 6.3 
23 1369 383 llO 201 91 0.406 11.3 6.3 4.0 30-33 1 9.3 4.6 6.6 
24 1338 393 106 182 76 0.339 8.8 5.7 4.6 31-33 l 2.6 4.3 7.0 
25 1391 378 106 180 74 o.330 10. 7 5�9 4.1 32-34 t 8.6 7.3 5.0 
Ave 103 187 84 o.375 ( 1381) 10.6 6.2 4.2 5.6 5.4 6.2 
1461 
Sire: Michiga[!._298210 Owner: Everett Baxter2 Hazel 
t' t ' 30 696 382 133 219 86 o.384 17.0 8.8 3. 7�: . . 34-40 3.0 5.3 6.3 
31 692 386 125 214 89 0.397 14.7 7.8 4.3 32-36 t 1.6 4.3 7.3 
32 681 401 124 215 91 0.406 13 .. 0 6.4 3.0 32-36 l 2.3 5.3 5.6 l 33 695 38'2 107 184 77 o.344 12.2 7.1 4a0 32-37 4 3.6 5.3 4.3 
Ave 122 208 86 0.383 (1523) 14.2 7.5 3.7 2.6 5.0 5.9 
1349 
1 adjusted for i nit ial weight 
Ram Age in Init. 














J, 44 I 4
5 
Ave. 
�o. 2/17 /60 7 /8/5 9 
Sire: Vandwir 335742 
700 376 118 
686 389 118 
7 04 367 95 
707 360 87 
104 
Sire: Care� 340612 
385 4 39 130 
448 380 118 
431 385 111. 
443 382 1 26 
12 1 
Sire: Baxter 330770 
382 347 88 
437 346 96 
357 342 90 
371 346 78 
88 
Ave. All Hampshiresl09 
Rambouillet 
Sire: Port 2874 
9 9-42 401 126 
10 7-14 406 104 
1 1  9 -50 400 1 13 
12 9-98 393 118 
13 9-82 395 1 25 
Ave 117 
Columbia 
Si re: SDSC 54-74 
14 9-85 395 9 1  
l!> 
9-12Q 389 11(1 
16 9-148 383 1 02 
17 9-126 388 1 07 
fl··- , ""' 
Final Ave. Feed/ 
Wt. Total Daily 100 lbs 
2/17 /..6Q Gain Gain Gain �12 
Owner: Eve rett Baxter1 Hazel 
2 1 7  ') 99 0.442 
216 98 0.437 
189 94 0.420 
178.: 9 1  0.406 
200 95 0.426 (1319) 
1 386 
Owner: Fuller Bros.1 Clark 
207 77 0.344 
232 114 0.509 
198 87 0.388 
208 82 0.366 
211 90 0.402 (1432) 
1272 
Owners Bob Ingle1 Cavour 
189 101 0.451 
195 99 0.442 
192 102 0.45 5 
168 90 0.402 
186 98 0.437 (1213) 
1493 
191 85 0.378 1460 
O'Jner: S :o .S .C. 
246 120 0.536 
170 66 0.295 
189 76 0.339 
226 108 0.482 
227 102 0.455 
212 94 0.421 1356 
ONner: SDSC 
2 18 127 0.5 67 
193 83 0.370 
214 11:2 0.5 00 
205 98 0.437 
l"\r.'"9 
Grease Clean Staple Fiber Dia 
Fleece Fl e ece Length Range in Fleece Face Be 11 y Bre ed TypE 
Wt. Wt. In. Microns Grade Cover Cover & Conform 
15 .5 8.2 5.0 33-34 L ..l. 1.3 6.0 6.6 
12.7 6.8 4.4 31-32 1 4.3 6.0 8.0 4 
12.7 7. 1 3.4 32-36 L-l.- 2.3 5 .6 4.3 
13.7 7.0 4.3 32-36 i 3.3 4.6 4.3 4 
13.6 7.3 4.3 2.8 5 .5 5.8 
09.3 4.8 3.4 28-31 .l. 6.0 3.6 4.3 4 
11.3 5.8 3.7 32-36 t 7.0 4.6 5 .0 8.5 4.9 3.3 30-33 4 9.3 3.3 6.6 
10.5 5.4 4.0 30-32 t 6.3 4.0 6.0 
9.9 5.2 3.6 7.1 3.9 5 .. 5 
9.8 5 .0 4.0 32-34 L ..!. 6.0 3.0 6.0 
13.5 7.7 5.0 32-34 t 7.3 5.6 5.3 
12.8 6.4 4.3 32-33 t 2. 0 3.6 3.0 
1 2.7 8.0 6.3 31-34 .1. 3.6 5.6 4.6 4 
1 2.2 6.8 4.9 4.7 4.4 4.5 
1 2.0 6.6 4.2 5.1 5.0 5.4 
22.2 1 0.� 4. �- 24-26 1 1.3 3.3 4.6 2 
17.2 6.9 3.3 23-24 -!- 2.3 3.6 3.3 
1 9.2 10.l 4.4 23-27 t 5.0 3.3 3.6 20.7 9.0 3.7 23-26 5 .0 5.3 7 , .. 2 .� 
19.0 7.4 3.2 24�26 t 6.0 4.6 6.6 
19.7 8.7 3.7 3.9 4.0 5.1 
19.8 1 0.6 5.6 25-30 t 6.3 6.0 5.6 
21.5 12.8 6�"6 31-36 Lt 9.3 8.0 6.3 
19.7 12.5 6.3 25-27 3/8 6.6 3.6 7.0 
22�5 12.2 5.3 27-31 l 8.6 4.0 4.0 4 
I .q-i 
...,. 
Ram Age in 
Test Flock Days 
No. No. 2111L60 
Sire : HRB 1113 
26 1400 375 
27 1368 384 
28 1359 387 
29 1355 387 
Ave 
Sires RudolEh 
46 286 362 
47 289 339 
48 281 370 
49 280 370 
Ave 
Ave. all Columbia 
..._.. 
Init. Final Ave. Feed/ Grease Clean Staple 
Wt. Wt. Total Daily 100 l.bs. Fleece Fleece Length 
1 l8L59 2111 !_60 Gain Gain Gain (q Wt. Wt. In. 
Cwner: Hugh R. Ba rne tti 8rookinqs 
117 230 113 0.504 24.0 1 0.7 5.3 
128 236 1 08 0.482 22.8 1 0.3 5.6 
106 189 83 0.370 24.2 11.3 5.8 
104 183 79 0.353 17.5 10.6 5.6 
11 4 209 96 0-.427 1 454 22 . 1 10.7 5.6 
Owner: Orville Schiefelbein, Clear La k e  
112 197 85 o.379 9.8 5.2 3.8 
96 197 101 0.451 11.5 6.5 4.0 
98 19 0 92 0.411 9.5 5.5 31!8 
105 221 116 0.518 12.3 6.1 3.7 
103 201 98 0.440 1378 10.8 5.8 3.8 
108 208 100 0.448 1367 21.5 .11.4 5.8 
� 
Fiber Dia 
Range in Fleece Face Belly BreedType 
Microns Grade Cover Cover & Conform 
26-28 3/8 5.0 6.3 6.0 
30-33 t 6.3 4.6 7.6 
27-28 3/8 4.3 6.6 5.3· 
31-33 j,_ 9.0 6.0 3 . 6 4 
6.1 5.9 5.6 
34-37 L .l. 10 3.0 5.6 
34-40 L t 10 4.6 5.0 
34-39 L J... 4 10 3.6 4.6 
34-38 Lt 1 0  2.6 8.3 
10 3.4 5.9 
6.9 5.6 5.6 
NITRATE POISONING 
Royce J. Emerick 
Sheep Research ¥ielii Day, Brookings, 1960 
Nitrate poisoning, often called "oat hay poisoning", occurs less freq�ently 
than many other nutritional diseases. When nitrate poisoning does strike, 
however, it can be disastrous, often wiping out a large part of the flock o
.
r· 
herd. Experiments which have been conducted at South Dakota State College_ · 
represent attempts to obtain a better understanding of this complex proble� and 
to develop methods that might aid in its prevention. 
· 
Experiment I 
Work with the artificial rumen apparatus involving a study of the nitrate 
to nitrite conversion, showed that several antibiotics were effective in slowing 
down this conversion which occurs normally in the rumen (paunch) of animals. 
Because nitrite absorbed into the blood stream from the rumen is believed to be 
the cause of nitrate poisoning, it was felt that antibiotics might be effective 
in preventing it. In a preliminary study a limited number of cattle uere fed 
a high nitrate ration and supplemented with the antibiotic, aureomycin. A 30% 
reduction in the formation of methemoglobin occurred as a result of f e eding 
aur eomycin. (Methemoglobin is formed from hemoglobin in the blood in t�1e pres­
ence of nitrite and reduces the oxygen carrying capacity of the blood). A more 
extensive study was made using four grou.ps of 8 lambs each. The following rations 
were fed: 1 - Basal (25% oats, 25% corn and 50% alfalfa hay); 2 - Basal + 3% 
sodium nitrate; 3 - Basal + 10 mg. aureoll\Vcin per lb. of feed; 4 - Basal + 3% 
sodium nitrate + 10 mg. aureomycin per lb. During the first two weeks of the 
experiment the group receiving the ration with added nitrate had average methemo­
globin values of 17-22%, while those receiving a similar high nitrate ration with 
added aureomycin had average values of only 9-10%� ·nuring the following two weeks 
the situation was essentially reversed. Thus the antibiotic appeared to only 
delay the toxic effect of nitrate. 
Experiment II 
In some instances the severity of nitrate poisoning has been believed to be 
reduced when the ration contained readily available sources of energy (ccncen­
trates). An experiment involving 6u sheep was performed to determine the effect 
of concentrates, and also various levels of protein, fed in rations containing 
a hi6h level (3%) of sodium nitrate. Brome hay was used in all rations. In the 
higher energy rations corn (50% of total ration} was used as a source of energy, 
and 10% soybean meal was used when higher protein levels were desired. The 
results showed that the most severe cases of poisoning occurred when the high 
nitrate rations contained a source of energy (corn). Protein level did not 
appear to b e  an influencing factor. These results lend doubt to the belief that 
energy sources aid in preventing nitrate poisoning. 
Experiment III 
Samples of water from some wells in South Dakota have been found to contain 
nitrate nitrogen in excess of 500 ppm. (equivalent to 0.3% sodium nitrate). An 
experiment was conducted to deter·mine the effect of various levels of nitrate in 
the drinking water of sheep. Four groups of 6 lambs each received water contain­
ing th� following levels of sodium nitrate: (l} CJ%,; (2) 0.2%; {3) o.4%; (4) o.6%. 
-2-
These levels are equivalent to O, 333, 667, and 1000 ppm. of nitrate nitrogen. 
The 333 ppm. level had almost no effect upon methemoglobin f onnation. The effect � 
of 667 ppm. had a slightly greater effect with the average methemoglobin values 
never going much in e�cess of 5% o�.the total hemoglobin . Average methemoglobin 
values:for the group receiving 1000 ppm., on the other hand, reached a peak of 
16%. No deaths occurred as a result of nitrate poisoning. 
It is of further interest that the relatively high levels of nitrate used in 
these studies have in no instance had a significant effect on weight gains. 
Summary 
Three.experiments have been c9nducted with sheep to investigate the possi­
bility of using an antibiotic �.o .. 'prevent nitrate poisoning, to determine the 
effect of different le'i{'els or energy and/or protein upon the effects 'of the 
poisoning , and to. d�t�rIQin�·the effect of various levels of nitrate in drinking 
water. ·,.,, · : . .  :: · ... ...... ;. 
I 
The antibiotic, aureomycin, appeared to merely delay and not prevent the 
onset of nitrate poisoning. Thus it appears to have no immediate practical 
applic�t�on in the prevention of nitrate poisoning • 
. When the level of nitrate was held constant, rations containing the higher 
levels of energy gave the most ·severe poisoning symptoms. Under practical c9n­
ditions, however, concentrates ar e generally low in nitrates and would tend to 
dilute the high-nitrate forages. Protein level appeared not to be an influencing 
factor in nitrate poisoning. . . 
Levels of nitrate normaliy .found in South Dakota well waters appears to be 
relatively .. saf�. fo� sheep. Higher levels found occasionally ( approaching 500 ppm. 
nitrate nitrogen ) , however, appear to be border-line with respect to toxicity. 
The amount of nitrate furnished by the drinking water, even though not toxic by 
itself, is often used for animals receiving nitrate from forages. This additional 
amount is often enough to cause nitrate poisoning symptoms to occur when animals 
are being fed rations which would normally be considered safe • 
. , 
Grazing Trials With Lambs on Different Alfalfa Varieties 
R. A. Moore 
Assistant Professor of Agronomy 
The importance of a legume in pasture mixtures has been recognized for many 
years. Not only i� the .total production of forage increased but the nutritive 
value of the forage is also increased. Since alfalfa is the only legume winter 
ha�dy enough to survive in this climate, considerable research has been carried on 
to develop a variety that. would survive under grazing and be less of a bloat 
hazard than common varieties. 
In 1958, the South Dakota Agricultural Experiment Station released the first 
"pasture" type alfalfa • . It was named-Teton and at the present time is being 
increased for general distribution this fall. It is characterized by a fibrous 
root system instead of a tap root, it has a large spreading crown and tends to -
remain dormant �fter clipping. This feature is desirable in a grass-legume mixture 
so that the growth of each s·pecies will occur at the same time and livestock will 
graze both, thereby reducing the incidence o·f bloat. 
Teton and t_I:t e Canadian p.asture variety; Rambler are being compared with hay 
type alfalfas in grazing trials with lambs at Highmore and Eureka. 
At Highmore (2 year average) Teton produced gains of 268 pounds of lamb per 
acre, Rambler produced 265 pounds and the highest hay type alfalfa (Vernal) produced 
253 pounds per acre. 
It should be noted that the hay type varieties produced greater yields of 
forage per acre as determined by clipping under cages which were not grazed. This 
apparent conflict can be explained. The frequent grazing of the broad-crowned 
pasture alfalfa stimulates the crown buds to develop, eventually producing a crown 
that has several times the number of stems that a hay type crown has. Also, close 
grazing or even close clipRing will result in more rapid regrowth than high 
clipping. 
Similar trials at Eureka produced essentially the same results; however, the 
hay type variety, Ladak was the greatest producer over a two year period. 
-2-
The major objective in both experiments is to determine the persistency of the 
different varieties under abusive grazing. Indications after two years of grazing 
� 
confirm an early assumption. The hay type alfalfas are going out rather rapidly 
and the pasture type alfalfas are going out at a much slower rate. 
Pasture investigations of the same n�ture were started at the Cottonwood 
station in 1959. These trials include the earlier mentioned varieties plus an 
experimental variety which is a creeping or root proliferating alfalfa. It is 
believed that this variety may someday be used to interseed in range land. It will 
be unproductive as a hay crop but could make a valuable contribution to range 
vegetation. 
This experiment also includes several conmon and improved varieties of grass. 
Although the 1959 season showed no real difference between grass varieties it did 
show a big difference between· grass and alfalfa. The average daily gain on grass 
was .26 �pound, on alfalfa it was .49 pound. No real difference was found between 
alfalfa varieties. This is expected to show up in subsequent years as a result of 
stand survival due to grazing pressure. 
J 
The "Artificial Rumen" and Its Use in Determining the 
Digestibility of Forage and Other Feeds 
L. D. Kamstra, C. F. LeFevre and R. Jahn 
Some time ago ( May, 1957 ) a report was made in the South Dakota Farm and 
Home Research quarterly that the "artificial rumen" or sometimes called the "Glass 
Cow11 was being used fo1 .. a series of experiments, then just beginning. We are 
taking this opportunity to present the progress made on some of these experiments 
and provide a first hand view of glass rumens in action. 
How It Works 
Briefly, the technique consists of trying to simulate in the laboratory the 
conditions that are present in the rumen part of the ruminant's animal digestive 
tract. One of the primary requirements which must be provided is bacterial 
digestion similar to that of the intact animal. The bacteria digest best in an 
atmosphere containing little or no oxygen, thus the air is removed from the 
laboratory rumen by continuously passing carbon dioxide into each artificial rumen. 
The temperature of 39 degrees Centigrade (102 degrees Fahrenheit ) preferred by the 
bacteria is maintained by a carefully regulated water bath. Even though whole 
rumen fluid containing many nutrients is used to provide bacteria for the laboratory 
rumen, certain additions of minerals and vitamins appear to increase digestion. It 
is very difficult to determine what each member of the complex mixture of bacteria 
prefers for food (50 species of bacteria and protozoa are said to be present in 
the rumen ). Besides the feed or forage to be digested, urea, sugar, two B 
vitamins, a complex mineral mix, and a solution to regulate acidity are added as 
needed. 
Experiments with the Laboratory Rumen to Determine 
the Digestibility of Feedsl 
Since actual animal digestion trials are expensive and time consuming, any 
effort to provide a cheaper and faster method of feed evaluation appeared justified. 
The artificial rumen appears to have a potential as an economical substitute for 
animal trials since it utilizes only a few grams of feed and requires only two to 
three days to complete the entire digestion period and analysis. 
The primary objective of this study was to determine if the results of the 
digestion by the laboratory rumen were comparable to those determined by digestion 
trial with animals. 
Procedure 
Artificial Rumen -- Forty milliliters of rumen fluid used as inoculum { source 
of bacteria) was obtained· from fistulated animals and strained through four layers 
of cheese cloth to remove iarge plant particles. The flasks serving as rumen were 
gassed with carbon dioxide from 10 to 15 minutes and the temperature of the water 
bath was allowed to reach 39 degrees Centigrade before the bacteria was added to the 
feed to be digested. The difference between the amount of cellulose present before 
and after the digestion periods provided a cellulose digestion coefficient. 
Digestion Trials with Animals -- Samples of feed, feces and refused feed were 
obtained from four separate sheep digestion trials using a 5-day collection period. 
The rations used for comparison between the sheep trials and the laboratory rumen, 
lFrom a Masters Degree Thesis by c. F .  LeFevre. 
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as shown in table J.., were of several types, alfalfa silage, alfa�a -oats mixture, 
and prairie hay. Penicillin , a chemobiotic (Dynafac), and a dried rumen product 
(Rufis) were added to the alfalfa-oats ration. Corn, sulphuric acid, and a dried 
molasses product (Car-Mo-Las} were used as a preservative in the alfalfa silage. 
The protein content of the prairie hay ration was increased to 10 per cent by the 
addition of soybean oil meal. 
Results and Discussion 
The results of the comparison between the laboratory rumen and sheep cellulose 
digestion coefficients are shown in table l. 
Although the values obtained for digestions do not agree exactly, the 
relationship is quite good considering the wide variety of rations and additives 
used. The use of either sheep rumen fluid and cattle rumen fluid produced very 
similar digestion in the laboratory rumen. The details of this phase of the study 
are not presented here . 
It can also be observed from the values shown in table 1 that the rations 
having the highest cel lulose ( fiber ) content resulted in the highest cellulose 
digestion coefficient both in the laboratory rumen and with the sheep. 
Summary 
It must not be expected that a laboratory method would provide answers to all 
problems of feed evaluation but a potential is indicated for the artificial rumen 
as an ec onomical tool for exploratory research . · The animal itself' will have to 
provide the answer as to whether or not the findings of this method have a 4 
practical application. 
Upon the basis of work done here and other experiment stations, the United 
States Department of Agricultural Research Service is suggesting that the artificial 
rumen be considered for the study and evaluation of forages. Every station that 
wishes to cooperate will be provided with a standard forage so that comparisons 
can be made of results between stations . 
Pelleting Roughage Rations2 
Pelleting rations appears in some cases to have greater benefit than improving 
storage, handling or preventing waste, especially in high roughage feeds. It has 
been demonstrated that pelleting some rations results in greater feed intake with 
better gains and greater feed efficiency. In order to further inve stigate the 
effects of pe lleting, this study was conducted to determine if the conditions to 
which forage was subjected during the pelleting procedure had any effect on digesti­
bility. 
Procedure 
Forages were hand pelleted at various temperatures and p ressures in small 
amounts ( approximately 30 grams) for artificial rumen digestions. The pressures 
used ranged from 4000 pounds to 16,ooo pounds per square inch and the temperatures 
range from 120 degrees Fahrenheit to 420 d grees Fahrenheit. The pellets thus 
prepared and reground were compared as to cellulose digestibility with a ground � 
unpelleted control sample of the same forage·. In addition to the digestion studies, 
samples of the regrolIDd pelleted and unpelleted forages were subjected to x-ray 
iiffraction and infra-red pattern comparisons. 
2From a Masters Degree Thesis by R. Jahn. 
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Results and Discussion 
The r esult s of labor at or y r umen digest ions appear in t able 2. 
These init ial st udies using t he labor at ory rumen digest ion values show t hat 
the highly digest ible for ages ( fir st stage alfalfa-br ome and west er n wheat gr ass) 
were least affect ed by pellet ing. The digest ion of t he less digestible ( lit t le 
bluest em and all of t he lat e st age for ages) , however ,  was improved mor e consist ent ly 
and t o  a gr eat er ext ent by pellet ing. 
Alt hough lat e st age for ages in most inst ances showed a higher digest ibilit y 
upon pellet ing, t he  values were still consider ably less t han t hose obt ained wit h 
a good qualit y forage ( fir st st age alfalf'a-brome and west er n wheat grass) . This 
would mean t hat pellet ing does not t r ansfor m a low qualit y forage into a high 
qualit y forage but perhaps will impr ove digest ibilit y and feed intake somewhat . 
Summary 
The condit ions of pellet ing did not measurably impr ove highly digest ible 
forage. The digest ibilit y of poor qualit y r oughage was impr oved by t he pellet ing 
process. However, pellet ing did not impr ove such forage t o  an extent t hat it 
was as digestible �s a good qualit y forage. 
It would appear from t his exper iment t hat a low t emperat ure wit h a moder at e 
pressure would pr oduce t he best r esult s wit h forage pellets. High t emperat ures 
may also have an adver se effect upon additives ( i.e. vit amins, enzymes, anti­
biotics) in a mixed feed pellet . 
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Table 1 .  Comparison of Sheep and "Laboratory Rumen" Ce llulose Digestion Coefficients 
48-Hour Lab Dig . Sheep Digestion 
No . Ave . She ep 
of Cellulose in Ce llulose 
No .. Rations Samples Coef . Trial Coef . 
1 Alfalfa silage { no p�servative added ) 4 40 .�3 3 51 . 10 
2 Alfalfa silage ( 15 lb • corn per 100 lb . 4 40 . 91 3 60 . 34 
fresh forage 
3 . :. . Alfalfa silage ( 25 lbs .  of 2 . 0  NH2S04 4 59 .05 3 61 . 09 
per ton ) 
4 Alfalfa silage ( 5  lb . Car-mo-las per 4 44 .62 . . 3 48 . 24 
100 lb . fresh forage ) 
5 75'fo oats , 25<fo alfalfa hay 4 40 . 50 4 34 . 47 
6 75� oats , 25� alfalfa hay f penicillin, 4 28 .76 4 31 .71 
10 mg .  per lb . 
7 ! . 75"/o oats , .25°}, alfa;lf a hay /. Dynafac 4 32 . 27 4 27 .03 
( chemobiotic ) ,"  t g .  per lb . oats 
24 . 86 29 . 54 8 75°/o oats ,  25cp alfalfa hay /. Rufis ( dried 4 4 
rumen product ) ,  � g .  per lb . oats 
9 25'fo oats,  751' alfalfa hay 4 44 .81 4 47 . 72 
10 25� oats,  751o alfalfa ha.y t penicillin , 4 50 .03 4 46 . 50 
10 mg .  per lb .  
11 25°f, oats ,  75cfo alfalfa hay /. Dynafac 4 42 .98 4 45 .95 
( chemobiotic ) ,  l� g .  per lb . oats  
12 25'fo oats,  75% alfalfa hay /. Rufis (dried 4 45 .05 4 45 . 39 
rumen product ) ,  l� g .  per lb . oats 
59 .44 13 Prairie hay stored in the stack 4 56 . 43 8 
14 Prairie hay left in the field until May 4 55 . 27 8 56 . 15 
15 Prairie hay lett in the field until Oct .  4 52 . 37 8 55 .62 
Little difference was shown in laboratory dige stion between sheep or cattle 
rumen fluid . Average ce llulose digestion over a 48-hour period with 22 rations 
was 50 . 17 for sheep as compared to 49 . 58 for cattle . 
Table 2 .  Per cent of Plant Material Dige sted by Laboratory Rumen ( in vitro ) in 
48-hour Period . 
Pe lleting Temperature and Pressure 
Unpel- 1200 F .  3000 F . 4200 F .  
Plant leted lb .zsq . in . lb .zsq . in . lb .zsq . in .  
Material Control 4, ooo 10 , 000 i6,ooo 4,ooo 10 , 000 115, ooo 4, ooo 
1st Stagel 
Alf-brome 73 . 2 63 .8 71 .9 73 . 1  72 .7  77 . 2  74 . 5  66 . 3  
We stern wheat- 72 .9 69 - 3 74 .o  75 . 1 72 .6  73 .6 69 .0 70 . 0  
grass 
Little blue- 63 . 0  65 . 7  66 .7  66 .8 65 .6  66 . 9 65 . 7  60 .6 
stem grass 
3rd Stage2 
Alf-brome 56 .6 63 .0  67 .1 66 . 2  61 .8 54 . 5  53 .8 61 . 3  
Western wheat- 57 .6  61 . l 57 . 7 59 . 1  60 .0 62 . 4  61 .8  55 . 1  
gras s  
Little blue- 54 . 2  63 .9 59 .0 60 . 0 58 .0  58 - 3 57 . 3 46 . 3  
stem grass 
1 1st stage is  the high quality, succulent , young forage . 
2 3rd stage i s  the late season, dry, stemy, uncut forage . 
� 
Re sponse by Fattening Lambs 
to Diethylstilbestrol and Diallylstilbe strol 
The value of diethylstilbe strol (commonly referred to as stilbe strol or DES ) 
for fattening lamb s is not as we ll e stab li shed as for fattening cattle . The 
re sponse by lambs to DES in the rat ion has often been small and somewhat variab le . 
Implants have generally been highly effective in stimulating rate of gain ; but 
unde s irable effects such as enlarged secondary sex gland s ,  increased inc idence of 
urinary calculi , greater number of yearling breakjoints in older lamb s ,  lowered 
dre s s ing percent , and lowered carcas s grade have made the treatment of que stionab le 
value . In many of the experiments reported , implants of 6-12 mg .  were used . Some 
of the more recent experiments have shown that a lower leve l of DES in the implants 
i s  effective in stimulating rate of gain with le s s  evident unde sirab le s ide effec t s . 
Diethylstilbe strol i s  now available for use for fatten�ng lamb s at a leve l of 
2 mg . dai ly in the total ration and as ear impl.a.nts at a leve l of 3 mg .  per animal . 
Reported experiments using these low leve ls have not been numerous enough to 
defin ite ly e stabli sh the ir value for fattening lamb s . 
More recently derivative s of synthetic e strogen-like compound s of diethyl­
stilbe strol and hexe strol have been te sted as growth-promoting compound s for 
fattening cattle and lamb s . Two be ing te sted are diallylstilbe strol (DAS ) and 
d iallylhexe strol (DAH) . The se compounds have much le s s  e strogen ic activity than 
diethylstilbe strol and hexe strol .  They are being tested under the theory that the 
growth promoting propertie s of a compound such as d iethylstilbe strol i s  not 
nec e s sarily due to its e strogenic prope rtie s and that the two propertie s can be 
separated . The work i s  rather pre liminary at the pre sent time . 
Two lamb fattening trials were c onducted to obtain more information on the 
value of low · leve ls of diethylstilbe strol in the feed and as implants and to te st 
the value of diallylstilbe strol for fattening lamb s . 
Procedure 
Exper ine nt I 
Twenty-four wether and 48 ewe lamb s were used in the first experiment . The 
lamb s were out of grade We stern ewe s and sired by Hampshire rams . They had been 
used during the previous summer in grazing trials with different varietie s of 
alfalfa . The wethers were allotted into four groups of six lamb s each and the ewe s 
into e ight groups of six lamb s each . Four treatments were u sed with treatments for 
the ewe s be ing replicated . The treatments were control ,  6 .25 mg .  DAS dai ly in feed , 
2 . 5  mg .  DES daily in feed , and 3 mg .  DES ear implants .  The ewe s and wethe rs were 
handled in a similar manner except the ewe s were fed in lots in the open . 
The ration for all lots c onsisted of a grain-hay mixture (451> rolled shelled 
corn and 5'JI, ground alfalfa hay) full fed and 0 . 5  pound of a pelleted supplement . 
The c orn was coarsely rolled and the alfalfa bay was ground through a hammer mill 
us ing a 1 inch screen . The pe lleted supplement was f'ine ly ground she lled corn . The 
feed additive s  fed were incorporated into thi s  c orn pr ior to pe lleting . One -half 
pounQ. of the pe lleted corn containing DES supplied 2 . 5  mg . and one -half pound con­
taining DAS supplied 6 . 25 mg .  Trace mine ral salt and a mineral mixture of 1 part 
trace mineral salt , 1 part lime stone , and 3 parts bone meal were offered free acce s s . 
Report prepared by Donald H .  Reid , Graduate As s i stant , and L.  B .  Embry, Profe s sor J 
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All lamb s were vacc inated for control of overeating disease and drenched with 
phenothiaz ine for control of internal parasite s .  They had not been sheared pre - � 
viously and were not sheared for thi s experiment . The lamb s were started on the 
rations at l pound pe r  head daily and increased 1 pound dai ly for each lot of s ix 
lamb s unti l  they were on full feed . After getting on full feed , the amount fed 
was regulated so there would be feed before the lamb s at all time s .  
The lamb s were we ighed at 14-d.ay intervals dur ing the c ourse of the trial . 
All we ight s ,  inc luding the initial and f inal, were taken without shrink." Final 
wei ghts were taken about midafternoon . Early the next morning they were trucked 
75 mile s  to market and we ighed individually upon arrival for the market weight . 
Carcasse s were we ighed individually and graded by a packer grader s  for conformation , 
f in i sh, and carcas s grade . 
Experiment II 
Forty We stern feeder lamb s were used in the second trial. · They hatl been used 
during the previous sunmer in a study on stocking rate on native prairie range . 
They were allotted into four groups of 10 lamb s eac h  and put on the fattening 
trial shortly after weaning . 
The tre atments were the s�e as in Experiment I .  The rations differed in that 
the grain -hay mixture c ontained 78 percent rolled she lled corn e.nd 22 percent ground 
alfalfa hay . The · pe lleted supplement contained 34 . 3  percent ground she lled corn 
and 65 . 7  pe rcent soybean meal ( about 32 percent prote in ) . The grain -hay mixture 
was full fed and the pe lleted supplement was fed at 0 . 4  pound pe r  head dai ly . DES 
was supplied a·t the rate of 2 .0 mg . daily and DAS at 5 .0 mg . dai ly when inc luded 
in the prote in supplement . Other procedure s during Experiment II were e s sentially 4 
'the same as for Ex!)e riment I .  The lamb s in thi s experiment had acc e s s  to shelte r . 
Re sults and Di scus s ion 
Experiment I - Wethe r Lamb s 
The re sults of the trial w ith heavy wether lamb s in E .periment I are pre sented 
in table 1 .  
Wether lamb s fed DES in the prote in supplement ( 2 . 5  mg . daily ) or implanted 
� the ear ( 3  mg . ) gained 23 . 3  and 53 . 5  percent more , re spective ly, than the 
control group when fed for the same number of days . Feed requirement s per 100 pounds 
gain was reduced 24 . 1  and 28 . 0  percent , re spective ly, from the control by the two 
treatments .  
Either 2 . 5  mg . DES in the feed or a 3 mg . implant re sulted in a s li ght lower ing 
in dre s sing percent , fin i sh ,  c onformation and c arca s s  grade . However ,  the d iffer ­
ence s were small and all lamb s except one ( 3  mg . DES implant ) graded cho ice and the 
carcasse s  sold for the same price . 
DAS fed at the rate of 6 . 25 mg . dai ly re sults in an average dai ly gain about 
the saroe as for the contro l lot of lamb s . It had litt le if any effect on carc a s s  
q_uality . 
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Experiment I - Ewe Lambs 
Results of the trial with ewe lambs are presented in table 2 .  Since results 
between the two replicate s were similar , they have been c ombined in table 2 in 
order to save space . The control lot of ewe lamos made greater gains than the 
control lot of wether lambs . Because of a lighter initial weight , they were fed 
14 days longer than the wether lambs . 
Ewe lambs fed 2 . 5  mg . DES daily in the supplement gained 9 . 6  percent less than 
the control group . This response differs drastically from that obtained with the 
wether lambs ( 23 . 31>  increase } in this experiment . 
Ewe lambs implanted with 3 mg . DES gained 15 . 4  percent more than the control 
group and required 8 . 3  percent less feed . The response was considerably less than 
for the wether lambs,  but the ewe lambs were lighter at the beginning of the trial 
and were fed for a longer time . 
Dressing percent , finish, conformation and carcass grade were about the same 
for the control lambs and those implanted with 3 mg.  of DES . These qualities were 
all lowered slightly when lambs were fed 2 . mg .  DES daily but only one lamb did not 
go in the choice grade . 
DAS appeared to have little if any effect on rate of gain, feed efficiency, 
or carcass quality as was true with the wether lambs . 
Experiment II - Wether Lambs 
Wether lambs used in Experiment II were l�ghter weight and fed for a longer 
time than the wether lambs in Experiment I ( about the same as for ewe lambs in 
Experiment I ) . 
Feeding 2 mg . DES daily or implanting 3 mg . resulted in increases in gains eyer 
the control lot of 5 . 5 and 16 .4  percent , respectively .  The re sults agree with that 
obtained with wether lambs in Experiment I in that a greater response was obtained 
with DES implants than when fed orally . The percentage response va.s considerably 
less  in Experiment II . The difference was due mainly to a higher rate of gain by 
the control group in Experiment II . 
Feed requirements per 100 pounds gain was about the same for lambs fed DES 
as for the control group . When DES was implanted,  there was a reduction in feed 
requirement of 11 .7  percent resulting in a feed requirement of 466 pounds of feed 
per 100 pounds of gain. 
The feed efficiency obtained with these low roughage rations ( 2af<, alfalfa) 
show that lambs make efficient utilization of large amounts of grain . The results 
agree with other work at this station using similar kinds of rations . The rate of 
gain may be similar as with rations with more roughage but feed requirement is 
considerably reduced . Very little difficulty has been experienced during the past 
two years from feeding rations with only 20 percent ground alfalfa hay. 
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Summary 
Two lamb fattening experiment s  were conducted to compare diethylsti lbe stro l 
( DES ) orally ( 2 . 0 and 2 . 5  mg . daily) and implanted ( 3  mg. ) and d iallylstilbe stro l 
( 6 . 25 and 5 .0 mg . dai ly orally) . Wether and ewe lamb s were fed separate ly in one 
trial but only wether lambs were used in the second . expe riment . 
Diethylsti lbe strol ,  e ither 2 .0  or 2 . 5  mg . daily orally in the protein supple ­
nent or as 3 mg .  ear implants ,  stimulated rate of gain and reduced the feed . require ­
!llent per 100 pound s gain in two experiments with wether lamb s . The re sponse to the 
implants was cons ide rab ly greater than to feeding of DES .  
� 
In one experiment with ewe lamb s 3 mg . DES implant s increased gain and reduced 
feed re quirement s .  A lower rate of gain was obtained when DES was inc luded , in the 
supplement at 2 . 5  mg . dai ly . 
DES appeared to lower c arcass quality slight ly in some compari sons but this 
�ffect was not consi stent . 
Diallylsti lbe strol did not improve performance of ewe or wethe r lamb s under 
!ond it ions te sted in the se experiments .  
lt'\ 
Table 1 .  Response by Heavy Wether Feeder Lambs to Diethylstilbestrol (DES ) and Diallylstilbestrol (DAS ) . 
Experiment I .  September 9 to October 18, 1959 - - 39 days . 
DAS Oral 
Treatme nt Control 6 . 25 mg . /hd . /day 
Number of lambs 6 6 
Av . initial weight, lb . 86 . 4  85 .9  
Av . final weight, lb. 103 .0  102 . j  . 
Av . gain for trial, lb . 16 . 6  16 . 4  
Av . daily gain, lb . o .43 o .42 
Av . daily ration, lb . 
Grain-hay mixtureA 2 . 96 3 . 03 
Pelleted supplement
B 0 . 50 0 . 50 
Feed per 100 pound s gain, lb . 
Grain-hay mixture 696 719 
Pelleted supplement 118 119 
Total 814 838 
Feed cost per 100 pound s gain, $C 13 . 75 14 . 14 
Av . market weight, lb . D 95 .8  94 . 2  
Cold carcas s  weightr 
lb .E 48 . 5  47 . 2  
Dres sing percent, i 50 .6  50 . 0  
Carcass grade scoreG 7 .7 7 . 5  
Finish grade scoreG 7 . 5  7 . 5  
Conformation grade scoreG 8 . 2  8 .o 
A 55� coar sely ground alfal:fa hay and 45% rolled shelled corn . 
DES Oral 
2 . 50 mg . /hd . /day 
6 
85 . 2  
106 . o  
20 .8 
0 . 53 
2 .98 






48 . 8 
49 . 5 
7 . 3  
7 . 3 
7 .7 
B Ground shelled corn, Diethylstilbestrol and Diallylstilbestrol supplied in pellet . 
DES Implant 
3 mg . 
6 
88 .6 
114 . 2  
25 . 6  
o .66  
3 . 36 




9 . 88 
106 . 2  
52 .8  
49 .7  
7 . 3 
7 . 2  
7 . 7 
C Based on the following cost s per ton : rolied shelled .corn� $4o; gr .  alf . hay, $25 ; SBOM, $75; pelleting, $6 .  
D 17 hours off· feed · but not water plus 2 hour haul ( 75 miles ) .  
E Cold carcass weight obtained after carcasses had been i n  cooler for approximately 42 hours .  
F Cold carcas s weight divided by market weight . 
G Based on the following scores : Prime, 10; Choice plus , 9; Choice, 8; Choice minus, 7;  Good plus, 6; Good, 5 .  
\0 
� � � 
Table 2 .  Sutnmary of Re sponse ·by Ewe Feeder Lambs to Diethylstilbestrol (DES ) and Diallylstilbe strol ( DAS ) . 
Experiment I .  September 9 to November 1,  1959 -- 53 days . 
DAS Oral 
Treatment Control 0 . 25 mg . /hd . /day 
Number of lambs 12 12 
Av . initial weight , lb . 76 . 7  77 . 2  
Av . final weight, lb . 104 . 3  104 .o  
Av . gain for trial, lb . 27 . 6  26 .8  
Av . daily gain, lb . 0 . 52 0 . 50 
Av . daily ration, lb . 
Grain-hay mixtureA 3 .00 2 . 96 
Pelleted supplementB 0 . 50 0 . 50 
Feed per 100 pounds gain, lb . 
Grain-hay mixture 578 587 
Pelleted supplement 96 99 
Total . .  674 686 
Feed cost per 100 pounds gain, $C 11 . 38 11 . 59 
Av . market weight , lb .D 97 . 1  96 . 2  
Cold carcass weight
F 
lb .E 47 . 5  46 . 8  
Dressing percent, � 48 . 9  48 . 6  
Carcas s grade scoreG 8 . 3  7 . 9 
Finish grade scoreG 8 . 3  7 .9  
Conformation grade scoreG 8 . 5  8 . 3  
DES Oral DES Implant 
2 . 50 mg . /hd . /day 3 mg . 
12 11* 
75 .9  79 : 3 
100 .6  111 . l  
24 .7  31 .8  
o . 47 o . 6o 
2 .86 3 . 20  




12 . 18 10 . 41 
93 .9  103 . 2  
45 . 1  50 .0  
48 .o 48 . 4  
7 . 5  8 . 4 
7 . 4 8 . 4  
7 .7 8 . 4  
* One lamb removed 9/19/59 because of severe scours and off feed . Av . feed consumption for one lamb deducted 
from total . 
A 55� coarsely ground alfalfa hay and 45� rolled shelled corn . 
B Ground shelled corn , Diethylstilbestrol and Diallylstilbestrol supplied in pellet . 
C Based on the following costs per ton : rolled shelled corn,  $40; gr . alf' . hay, $25 ; SBOM, $75 ; pelleting, $6 . 
D 17 hours off feed but not water plus 2 hour haul ( 75 mile s ) . 
·· 
E Cold carcass weight obtained after carcasse s  had been in cooler for approximately 42 hours .  
F Cold carcass weight divided by market weight . 
G Based on the following score s :  Prime , 10; Choice plus , 9 ;  Choice , 8;  Choice minus , 7 ;  Good plus , 6;  Good , 5 .  
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Table 3 .  Response by Wether Feeder Lambs to Diethylstilbestrol (DES ) and Diallylstilbestrol ( DAS ) . 
Experiment II . October 23 to December 15 , 1959 -- 53  days . 
Treatment 
Number of anlinals 
Av . initial weight , lb . 
Av . final weight , lb . 
Av . gain for trial, lb . 
Av . daily gain , lb . 





78 .4  
107 . 8  
29 . 4  
0 . 55 
2 . 53 
o . 4o 
DAS Oral 
5 . 00 mg . /hd . /day 
10 
78 . 2  
103 . 1  
24 . 9  
o . 47 
2 . 46 
o . 4o 
DES Oral 
2 . 00 mg . /hd . /day 
10 
78 . 2  
108 .9  
30 .7  
0 . 58 
2 . 63 
o . 4o 
Feed per 100 pounds gain, lb . 
Grain-hay mixture 456 523 454 
Pelleted supplement 72 85 68 
Total 528 608 522 
Feed cost per 100 pounds gain, $C 10 .86 12 . 52 10 .68 
Av . market weight, lb .D 98 .8  97 . 1  101 . 2  
Cold carcass weight
r 
lb .E 51 . 2  50 . 1  50 .8  
Dressing percent, % 51 . 8  51 . 6  50 . 2  
Carcass grade scoreG . 6 . 7  6 . 2  6 . 6  
Finish grade scoreG 6 . 2 6 . o  6 . 3  
Conformation grade scoreG 7 . 3  6 . 7 7 . 0 
DES Implant 
3 mg . 
10 
78 .0  
111 . 8  
33 .8  
o .64 
2 . 58 




9 . 55 
104 . 9  
52 .8 
50 . 3  
7 .0 
6 . 8  
7 . 5  
* One lamb removed 12/2/59 because stiff and off feed . Av . feed consumption for one lamb deducted from total . 
A 2� coarsely ground alfalfa hay and 7&/o rolled shelled corn . 
B 3� protein supplement containing 65 .7':> soybean oil meal and 34 . �  ground shelled corn . 
C Based on the following costs per ton : ·rolled shelled corn � $40; gr . alf . hay, $25 ; SBOM, $75 ;  pelleting, $6 .  
D 17 hours off feed but not water plus 2 hour haul ( 75 miles ; . 
E Cold carcass weight obtained after carcasses  had been in cooler for approximately 42 hours . 
F Cold carcass weight divided by market weight . 
G Based on the following scores :  Prime , 10; Choice plus, 9; Choice , 8; Choice minus , 7; Good plus , 6; Good, 5 .  
Winter Feeding and Summer Grazing Studie s with Range Ewes 
F .  R .  Gartner , Animal Husbandry Department 
The tables on the following three pages are a preliminary progress  report of 
a study conducted since 1951  at the Antelope Range Field Station near Buffalo , 
South Dakota . Range management and sheep production research at that station 
consists of both winter feeding and summer grazing phase s .  
For six months of the summer (about May 1 to November 1 )  400 range ewe s are 
equally split among four grazing treatments : light , moderate , and heavy grazing 
summer-long, and deferred-rotation grazing at a moderate rate . Each of the three 
surmner-long treatments i s  further equally subdivided into four winter lots  for 
varied winter feeding . The moderate rotation flock, however,  is divided into only 
two equal lots for winter feeding because of an additional flushing treatment to 
fifty of those ewes in the fall . 
Each of the winter feeding treatments consists  of twenty-five ewes from each 
of the summer-long grazing lots . In addition, winter lot 1 and winter lot 3 each 
contain fifty ewes from the moderately grazed rotation pasture . One -half of each of 
the se lots of fifty ewes receive the flushing treatment . 
The winter treatments begin about November 1, ending about April 1 and are as 
follows : 
wt 1 :  1/3 lb . of a 4afo protein supplement winterlong 
wt 2 :  1/3 lb . of a 2<Y/o protein supplement winterlong 
Lot 3 : 1/3 lb . of a 4afo protein supplement the last 6 weeks of pregnancy 
Lot 4 : 2/3 lb . of a 2CP/o protein supplement winter long 
Ewes are grazed as a band in the winter and are trailed to the winter corrals each 
day . 
The results shown in the following three tables  are a progress report of this 
study . Emphasis  in these table s i s  on the effect of various winter feeding 
treatments on ewe production . The relationship of summer grazing intensity to 
winter supplement level is also noted . 
Summer Treatment s  
( May 1 through Nov . 1) 
1 .  
Light Grazing 
0 . 87 acre s/ewe/mo . 
2 .  
Moderate Grazing 
o . 68 acre s/ewe /mo . 
3 .  
Heavy Grazing 
o . 42 acre s/ewe/mo . 
Mean 
South Dakota Agricultural Ex�er iment Station 
Antelope Range 
Summer �razing and Winter Supplementation Studie s with Range Ewe s 
Average Lamb Crop Born , Weaned , Pounds Lamb Weaned Fer Ewe Bred , and Fleece Wt . 
Progre s s  Report , Six Year Summary 1953-54 through 1958-59.!f . 
Winter Treatmentl/ 
(Nov . 1 through Apri l  1) 
Lamb crop born , % 
Lamb c rop weaned , % 
Lamb wt . weaned per ewe bred , lb s .  
Fleece wt . , lb s . 
Lamb crop born , % 
Lamb c rop weaned , 'fo 
Lamb wt . weaned per ewe bred , lb s .  
Fleece wt . ,  lb s . 
Lamb crop born , 'fo 
Lamb c rop weaned , 'fo 
Lamb wt . weaned per ewe b red ,  lb s . 
Fleece wt . , lb s . 
Lamb crop born , 'fo 
Lamb crop weaned , 'fo 
Lamb wt . weaned per ewe bred , lb s .  
Fleece wt . ,  lb s .  
2/ 
Range Grazing- Plus 
1 2 3 4 
1/3 lb . 4� 1/3 lb . '2f:l/o 1/3 lb . 40% 2/3 lb . 2rPto 
Winterlong Winterlong Last 6 wks . Winterlong 
of Pregnancy 
131 . 8  125 .8  128 . 7  133 · 5  
106 . 8  96 . 6  88 .o  112 . 1  
81 . 7  75 . 6 68 .o 89 .0  
9 .8 2·2 9 ·1 10 .4  
130 . 2 124 .7  114 .8  122 .0  
97 . 3  94 .8 89 .0  92 . 7  
72 . 4  74 . 2 69 .8  72 . 2  
l0 . 5  10 . 2  9 . 6 11 . l 
116 . 6  118 . 1  l l0 . 7  131 . 3  
95 . 5  98 . 2  91 .0  111 . 3  
69 . 6  71 . 5  65 . 5  79 . 6  
10 . 2  10 . 0  9 . 4 10 . 8  
126 . 2  122 .9  118 . l  128 .9  
99 .9  96 . 5 89 . 3  105 . 4  
74 . 6  73 . 8  67 . 8  8o . 3  
10 . 2  10 . 0  9 . 6 10 . 8  
� Twenty -five ewe s of all age s from two through seven were permanently allotted to each of the 12 yearlong 
treatment s . Ewe s were culle d  because of age or phys ical defe c t  only .  Replacements for each lot were 
se lected from lamb s produced by that lot . 
g/ Prairie hay ( 2  1/2 to 3 lbs .  per head dai ly }  was fed when the range was covered with snow . 
'l./ The winter supplement was fed until the ew� s  lambed , then supplementation was d i scontinued . 
Mean 
130 .0 
l00 . 9 
78 .6  
10 .0  
122 . 9  
93 . 4  
72 . 2  
.10 . 4  
119 . 2  
99 .0 
71 . 6 
10 . l  
124 .o 
97 .8 
74 . 1  
10 . 2  
South Dakota Agricultural Experiment Station 
Ante lope Range 
Summe r  Grazing and Winter Supplementation Stud ie s w ith Range Ewe s 
Average Lamb Weaning We ight s 
Progre s s  Report , Six Year Summary 1953-54 through 1958-59 
Range Graz ing Plus 
Summer Treatment s Winter Treatments 1 2 3 4 Mean 
( About May 1 - Nov . 1 )  (About Nov . 1 - Apr i l  l ) 1/3 lb . 40'J, 1/3 lb . 2CJI, l/ 3 lb • 4C1), 2/3 lb . 2CF'p 
Winter long Winter long Last 6 wks . Winter long 
of Pregnanc y 
1 .  Weaning wt . ,  s ingle s ,  lb s .  83 . 4  81 . 8  81 .8  85 . 8  83 . 2  
Light Graz ing Weaning wt . ,  twins ,  lb s .  68 . 2  70 . 2  66 . 7  71 .8  69 . 2  
0 .87 acre s/ewe/mo . 
2 .  Weaning wt . ,  single s ,  lb s .  80 . 5  83 . 1 81 . 6  82 .9  82 .0  
Moderate Graz ing Wean ing wt . ,  twin s ,  lb s .  63 . 8  65 . 6  63 . 2  66 .8 64 . 8  
o . 68 acre s/ewe/mo . 
3 .  Weaning wt . ,  s ingle s ,  lb s .  78 . 4  75 . 8  73 . 3  76 . 8  76 . 1  
Heavy Grazing Weaning wt . , twins , lb s . 62 . 0  61 . 9  59 . 4 63 . 2  61 . 6  
o . 42 acre s/ewe/mo . 
Mean Weaning wt . ,  s ingle s ,  lb s .  80 . 8  8o . 2  78 . 9  81 . 8  eo . 4  
Weaning wt . ,  twin s ,  lbs .  64 . 7  65 .9  63 . 1  67 . 3  65 . 2  
